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Developmental Physiotherapy for Children with Both 
Minimal Cerebral Dysfunction and Learning 
Difficulties 
Early research studies have suggested that 
learning gains accompany improvement in neu-
rological factors after developmental physioth-
erapy treatment, and some physiotherapists 
consider that an adequate sensory motor sys-
tem is of primary importance in the utilisation 
of full learning abilities. 
To determine the existence of any link between 
these two, a study was undertaken to evaluate 
educational progress of children with both MCD 
and learning difficulties: the experimental 
group received continuous physiotherapy man-
agement for six months and the control group 
received no physiotherapy, if possible, while 
all continued their remedial education pro-
gramme. Analysis of school performance data 
revealed that the educational progress in most 
areas assessed by teachers was significantly 
greater for the children in the experimental 
group than for the control group. 
This paper describes the study and compares 
the scholastic achievement of children, with 
and without physiotherapy intervention. 
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The concept that developing senson-
motor skills provide the bases for later 
development of more complex abilities 
of perception and cognition was 
advanced many years ago by Gesell 
and Piaget. More recently, other 
authors have turned their attention to 
the relationships between balance, 
movement and learning ability and 
these include Kephart and Roach 
(1960), Frostig (1970) and Cratty 
(1971). In a carefully outlined theo-
retical model, Ayres (1972) proposed 
that there was a definite dependence 
of learning upon basic neural sensory 
in tegrat ion. Similarly, Denhoff 
averred in 1973 that apart from genetic 
capacity, the ability to learn academ-
ically involved a degree of 'readiness' 
in those developmental areas related 
to learning. 
Moving beyond these assertions of 
positive relationships, Denhoff (1973) 
further maintained that a child could 
experience learning difficulties if con-
currently, he had a problem in one or 
more of the areas of body awareness, 
visual-perceptual motor development, 
auditory perception, spatial discrimi-
nation and movement, Quiros (1976) 
was more specific in this regard, when 
he placed particular emphasis upon 
the relationship between vestibular dis-
orders and learning disabilities. 
Furthermore, children diagnosed as 
being learning disabled (LD) may not 
only have an educational problem, but 
may also show some deficit in the 
perceptual motor area. For example, 
the results of studies by Silver, Hagin 
and Hersch (1967), Coleman (1968), 
Kappelman, Kaplan and Ganter (1969) 
and Sevine, Rauh, Levine and Rub-
enstein (1975) suggest that of the 
children with learning disability, 50-60 
per cent have a predominantly lan-
guage dysfunction. In the remaining 
40-50 per cent, it has been demonstrat-
ed that the major problem is one of 
senson-motor dysfunction, the learn-
ing disability being an associated prob-
lem. It is feasible to propose therefore, 
that amelioration of perceived senson-
motor problems would improve the 
child's ability to learn. 
While all children experiencing 
problems in perceptual or motor areas 
are not diagnosed as having minimal 
cerebral dysfunction (MCD), the prob-
lems described are commonly found 
in children who do have MCD. Clem-
ents (1966) outlined the problems 
found in children with minimal neu-
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rological deficits or MCD. In addition, 
it has been observed that within pop-
ulations of MCD children, the inci-
dence of learning difficulties is quite 
high. For example, in Bullock and 
Watter's (1979) study of MCD chil-
dren, it was found that 58 per cent of 
the school age children were experi-
encing learning difficulties. In that 
study, it was also demonstrated that 
physiotherapy management pro-
grammes, using a developmental neu-
rological or 'sensory integrative' meth-
od of treatment were effective in 
improving the neurological status and 
functional developmental abilities of 
children with MCD. 
In view of the possible relationship 
between learning difficulties and 
MCD, it was therefore hypothesized 
that use of developmental physioth-
erapy management procedures for 
children with both MCD and learning 
problems should effect an improve-
ment in both areas. For this reason, 
a study was initiated within the 
Department of Physiotherapy, at the 
University of Queensland, to evaluate 
the effect of developmental physioth-
erapy on the educational progress of 
children with MCD who have recog-
nized learning difficulties. 
The Study 
For this study, 204 children in 
Grades one to six, aged between 5 and 
13 and attending remedial education 
classes withm five State primary 
schools in one district were assessed 
using the physiotherapy neuro-devel-
opmental procedure, to determine 
those who exhibited signs of MCD 
(Burns, 1973; Burns and Watter, 1974; 
Bullock and Watter, 1978). Of the 204 
children, 139 showed no neurological 
dysfunction, one was cerebral palsied, 
and 64 exhibited signs of MCD. That 
is, approximately one-third of the chil-
dren in the remedial education classes 
were classified as having MCD. Two 
of the 64 MCD children were not 
suitable for inclusion in the project, 
leaving 62 children for the study. The 
children were matched for age, grade 
and sex and randomly assigned to one 
of two groups. All children in the 
'experimental' group subsequently 
received a six month course of phy-
siotherapy from one physiotherapist 
experienced in neurodevelopmental 
work. The second group of MCD 
children acted as a control group and 
received no physiotherapy. This group 
was designated 'Control A9. To deter-
mine whether the two groups were 
equivalent in terms of their initial 
MCD status, the number of tests in 
the neuro-developmental assessment 
attracting a score other than 'normal' 
were compared in terms of the total 
group and the average per child. As 
Table 1 shows, both the group total 
and the average number of 'not-nor-
mal' test results were similar for the 
'experimental' and 'Control A' study 
groups. Further, using a one tailed t-
test, the neurological scores in each of 
seven areas at initial assessment were 
compared for the two groups. No 
significant differences existed between 
the two groups' scores in the areas of 
visual function, primitive reflexes, 
orientation reactions and tactile, pro-
pnoceptive and motor function. Only 
in the area of spatial function was the 
difference in the scores significant and 
in this area the experimental group 
was initially worse than the Control 
A group (+ significant at 0.01 level). 
In studies such as this, it is impor-
tant to have an experimental control 
design which provides for more than 
'intervention* versus 'non-interven-
tion'. Accordingly, the educational 
progress was studied of a further 
Table 1: 
Comparison of initial MCD status 
group, matched in terms of relevant 
variables to the experimental and con-
trol groups- The children in this 'Con-
trol B' group did not have MCD and 
were selected randomly from suitably 
aged children in the remedial educa-
tion classes. Figure 1 illustrates the 
difference in the groups, while Table 
2 compares the distribution of age, 
sex and grade in each of the three 
groups. By using two control groups, 
it was possible to determine whether: 
a) physiotherapy intervention influ-
enced the educational progress of chil-
dren with MCD and learning prob-
lems. 
b) the effectiveness of the remedial 
education classes differed according to 
whether or not the child had MCD 
(w in groups receiving no physiother-
apy) and, if MCD was shown to be 
a significant factor in educational 
progress, whether the effectiveness of 
remedial education programmes for 
children with learning problems was 
enhanced by physiotherapy interven-
tion; 
c) the educational progress of chil-
dren with MCD receiving physiother-
apy could be compared with the prog-
ress of those who did not have MCD. 
Assessments 
Several methods of assessment were 
used in this study, to gather data 
relating to the neuro-developmental 
progress of children with MCD, edu-
cational progress and behaviour 
changes. In addition, certain historical 
factors were recorded to determine 
of experimental and control groups 
Numbers of 'not-normal' test results in initial 
physiotherapy neuro-development assessment 
Experimental Control !A' group 
group 
Total group 669 607 
Average per child 21.6 19 6 
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Group Existence of MCD 
Receiving 
Physiotherapy 
Treatment 
Attending remedial 
education classes 
1 Experimental 
2. Control A 
3 Control B 
y 
Figure 1: Categories of experimental groups 
any possible relationship between them 
and subsequent MCD or learning dif-
ficulties, but the latter analysis is 
beyond the scope of this paper. 
a) Sensori-motor assessment 
The neurological status of all chil-
dren in the study was assessed initially 
using a developmental physiotherapy 
approach (Burns and Watter, 1971, 
1974; Burns 1973; Bullock and Watter, 
1978). After six and twelve months, 
those children with MCD (/e m the 
experimental and Control A groups) 
were reassessed by the physiotherapist 
who had carried out the initial assess-
ment. In addition, the experimental 
group was assessed after three months 
of treatment 
b) Assessment of education progress 
The educational progress of the 
children was evaluated by several staff 
involved with the educational pro-
gramme of the schools: the remedial 
teacher, the classroom teacher and the 
guidance officer. 
• Remedial teacher assessment 
A standardised assessment, the Mil-
ton Word Recognition test, was used 
by the remedial teacher (Queensland 
Department of Education, 1976). 
Remedial teachers have access to a 
number of evaluation procedures and 
after careful consultation with edu-
cational personnel, this particular test 
was chosen because, only recently hav-
ing become available, the children 
were not familiar with its use. This 
was an important factor, as tests more 
well known to the children were some-
times abused, making the interpreta-
tion of results somewhat questionable. 
It should be noted that the Milton 
Word Recognition test is not a reading 
test per se, but involves recognition or 
word naming and it has been found 
that this correlates well with other 
reading skills. 
In the Milton test, the raw scores 
of each child are converted to a per-
centile rank, which can be compared 
with those of other children in the 
grade, giving an evaluation of relative 
ability. Table 3 provides examples of 
the percentile ranking for raw scores 
gained in the Milton Test, relevant to 
each grade. Examination of Table 3, 
which for simplicity only refers to a 
few of the scores, shows that if a child 
in Grade 2 gained a raw score of 75 
in word recognition, he would be 
considered to be within the 98th per-
centile for his grade. If he only gained 
a score of 35, he would be in the 50th 
percentile. On the other hand, a child 
in Grade 6 who gained 75 or 35 would 
be ranked m the 48th or 3rd percentiles 
respectively for his grade. 
Another advantage of the Milton 
test lay in the fact that it provided 
norms for specific population sizes 
and locations (eg urban, country-
urban and country-rural). The exam-
ple given in Table 3 relates to 'country-
urban', 
During the study, the remedial 
teachers applied the test to all children 
at initial assessment and after six and 
twelve months and they remained 
unaware of the particular group to 
which each child had been assigned. 
^Classroom teacher assessment 
Further evaluation of educational 
progress was made by reference to 
classroom teacher assessments carried 
out routinely at the end of each 
semester and recorded on centrally 
held school reports. To avoid any 
Table 2: 
Distribution of variables in study groups 
Total Number 
Sex M 
F 
Age 5-6 
6-7 
7-8 
8-9 
9-10 
10-11 
11-12 
12 13 
Grade 1 
2 
3 
4 
5 
6 
Experimental 
28 
20 
8 
2 
5 
3 
3 
7 
4 
2 
2 
2 
6 
7 
4 
5 
4 
Control A 
26 
19 
7 
2 
3 
4 
5 
6 
2 
3 
1 
2 
7 
6 
5 
2 
4 
Control B 
28 
21 
7 
4 
2 
2 
5 
7 
4 
2 
2 
4 
3 
6 
6 
5 
4 
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Table 3: 
Milton Word Recognition Test 
Percentile Hanks for Raw Scares 
Raw Score 
1 2_ 
75 98 
55 92 
35 95 50 
15 70 8 
5 20 1 
possible bias on the part of the teach-
ers, they were not made aware of the 
fact that their reports were to be used 
in the study and access to the reports 
by the researchers was provided by the 
school principal only after the study 
was completed. Reference to each 
child's progress report card provided 
a scored level of performance for 
'before' and 'after' the period of 
physiotherapy intervention, in relation 
to Mathematics and English. Addi-
tional information was available for 
some classes in relation to Social Stud-
ies and Science. 
Unlike the test carried out by the 
remedial teachers, the classroom 
assessments or examinations were not 
standardised tests as such. However, 
they did yield a valuable assessment 
of the child's level of performance 
and any change in it, in relation to his 
peer group. The level of performance 
was indicated on a scale of 1 to 7, 
where '7' was the highest grade. The 
data considered to be most relevant 
for the purposes of this study were the 
magnitude and direction of any change 
in scoring, rather than the actual score 
itself. For analysis, a change in one 
scoring point was recorded as one 
unit, a downward movement in the 7 
to 1 direction was regarded as negative 
and an upward movement as positive. 
• Assessments by the guidance officer 
Many of the children receiving 
remedial education were referred to a 
school guidance officer who, among 
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Grades 
3 
93 
66 
27 
1 
0 
4 
88 
46 
11 
1 
0 
5 
73 
27 
3 
0 
0 
6 
48 
14 
3 
0 
0 
other things, often makes tests for 
intelligence. Although it was realised 
that guidance officers could not see 
and assess all children in the study, 
due to the pressures of their regular 
school commitments, it was deemed 
worthwhile to examine any informa-
tion collected by the guidance officer 
m relation to any of the children in 
the study. The Stanford-Binet test and 
the Wechsler Intelligence Scale for 
Children (WISC) were most commonly 
used. Also the results of other reading 
and spelling tests performed by the 
guidance officers were made available 
These included the 'Hull B' and 'St. 
Lucia' tests. 
In fact, logistic problems prevented 
the guidance officers' reassessment of 
some of the children initially assessed 
and data were provided only for twen-
ty-four children; eight in each of three 
matched groups. That is, there were 
eight children from both the experi-
mental group and Control A group 
and a further eight from the remedial 
education class but without MCD, 
who were matched as closely as pos-
sible to the eight children in the exper-
imental group for age, sex and grade. 
c) Assessment of behaviour 
Behaviour problems have been 
observed to exist in many children 
with either MCD or learning difficul-
ties and the opportunity was taken 
during this comprehensive project, to 
assess the chiidren's behaviour both 
before and after the study. The anal-
29, No 2, April 1983 
ysis of this feature of the evaluation 
will be reported elsewhere. 
Results 
This broad study produced a great 
deal of data for analysis. In addition 
to the comparisons of programme 
effectiveness mentioned earlier, many 
other analyses and correlations are 
possible. This paper focuses upon the 
results obtained from the three major 
evaluations of education progress. 
• The Milton World Recognition Test 
As indicated earlier, each child's 
score on the Milton Word Recognition 
test was converted by reference to 
standardised tables, to a percentile 
rank, for comparison with scores of 
other children in that grade. Figure 2 
illustrates the changes in the level of 
scoring of each group of children over 
twelve months. The mean percentile 
rank of each group rose in all cases. 
However, while all showed improve-
ment in word recognition, the exper-
imental group (/e the MCD children 
receiving physiotherapy), made the 
greatest gain, the major part of this 
occurring only in the second six month 
period Both groups of MCD children 
(/e experimental and Control A) pro-
gressed slowly at first, the control 
group of MCD children showing a 
smaller degree of improvement. It 
should be noted that these assessments 
do not coincide with the beginning 
and end of a school year, as such a 
factor was controlled in the experiment 
by commencing the programme for all 
groups at intervals throughout the 
year. 
It is interesting to observe that with 
physiotherapy treatment of children 
with MCD, significant gains in neu-
rological status are made within six 
months of commencing treatment 
(Bullock and Watter, 1978). As Figure 
2 demonstrates, after such neurologi-
cal improvements had occurred in the 
experimental group, the children's rate 
of improvement educationally {as 
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Experimental / 
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Control B ^,- .</" 
. / ^Control A 
Months 
Figure 2: Changes in Milton Word Recognition test scores over 12 months. 
Table 4: 
Milton Word Recognition test 
Percentage of children in percentile ranks at each assessment 
Group 
Experimental (months) 
0 
6 
12 
CONTROL A (months) 
0 
6 
12 
CONTROL B (months) 
0 
6 
12 
0-9 
61 
46 
8 
64 
63 
32 
81 
59 
44 
Percen tiles 
10-29 
29 
39 
, 50 
32 
25 
L_!Z 
19 
33 
iJf 
30-49 
11 
11 
11 
92 
0 
12 
9 
68 
0 
7 
24 
56 
50+ 
0 
4 
31 , 
0 
0 
32 , 
0 
0 
L. 
measured by the Milton test) increased 
rapidly. This suggests that some basic 
abilities of the sensory motor type are 
necessary prerequisites for improved 
learning. 
In contrast to the slow beginning 
and later spurt of progress exhibited 
by the MCD children, those children 
in the Control B group with learning 
difficulties only, showed a steady rate 
of improvement. Comparison of the 
graphs in Figure 2 suggests that of the 
three groups, the experimental group 
improved to a relatively higher level 
than did either of the control groups, 
implying that physiotherapy interven-
tion was more effective in combination 
with remedial education than the 
remedial education when offered alone 
to children with or without MCD. 
As a further means of comparison 
between the groups, the percentages 
of children scoring in each set of ten 
percentiles at each assessment (w ini-
tial, 6 and 12 months) were calculated. 
These results are presented in Table 
4. It is apparent that with time, the 
move for all groups is towards greater 
percentages of children scoring in the 
higher percentile ranks. The most 
marked differences between groups 
relates to the percentage of children 
remaining in the lowest tenth percen-
tile at the final assessment. Whereas 
in the experimental group, the per-
centage dropped from 61 to only 8 
after twelve months, in the two control 
groups, the changes were much less 
marked, being 64 to 32 per cent and 
81 to 44 per cent respectively. 
Obviously, this was due to the fact 
that a greater percentage of children 
in the experimental group improved 
their performance and moved into a 
higher scoring category (/e beyond the 
10th percentile) than in the control 
groups. Hence, although as was seen 
in Figure 2, there appeared little sig-
nificant difference in the change in 
performance of the experimental and 
control groups overall, there were 
some real differences in the nature of 
their improvement over time. 
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Table 5: 
Classroom assessment 
Percentage of children making gains or losses 
Subject 
English 
Maths 
Soc Studs 
Science 
Experim* 
+ 
64 
39 
43 
50 
ental 
_ 
11 
29 
21 
14 
Control 
A 
+ 
7 
15 
12 
0 
-
22 
19 
24 
20 
Control 
B 
+ 
32 
36 
50 
71 
-
14 
0 
50 
30 
Table 6: 
Guidance Officer Assessment 
Percentage of children m each CA:MA ratio after twelve months 
Ratio (Mths) 
CA MA 
Experimental Control A Control B 
1.1 
1-2-1 
2-3:1 
>3:1 
63 
13 
25 
0 
38 
13 
13 
38 
50 
0 
0 
50 
Classroom teacher assessment 
The classroom teacher's assessment 
was based on giving scores of 1 to 7 
for English, Mathematics, Social Sci-
ence and Science. The most complete 
sets of results available to the study 
were for English and Mathematics. 
Table 5 sets out the percentages of 
children in each group who made gains 
or losses over the 12 month period. 
Based on the teacher's assessment, the 
percentage of children making gains 
in both English and Mathematics was 
greatest for the experimental group 
and statistical analyses showed that 
the experimental group recorded better 
improvement over time than did the 
Control A group. (One tailed t-test 
significant at 0.05 level). This analysis 
was based on all subjects. 
The results of these analyses indicate 
that in children with both MCD and 
learning difficulties, appropriate phy-
siotherapy treatment of the MCD can 
result in amelioration of the learning 
problems. 
As Table 5 reveals, on the whole, 
the performance level of the control 
'A' group of MCD children, receiving 
no physiotherapy treatment, deterio-
rated over 12 months (7e there were 
more losses than gains in scoring 
grades) The children in the second 
control group 'B' — those with learn-
ing difficulties but no MCD, showed 
a nett gam in performance, better than 
the control 'A' group with MCD, 
indicating that the cause of the poor 
progress for control group 'A' was the 
presence of untreated MCD. 
The fact that the experimental group 
(those treated for MCD) made the 
greatest gains in performance, rein-
forces the point that to provide an 
optimal learning situation for the 
child, it is desirable to ameliorate any 
MCD factors which may be associated 
with poor learning performance. 
Guidance officer assessment 
The guidance officer provided data 
relating to the educational progress of 
24 children — eight in each of the 
three groups described earlier. If 
remediation of the children were suc-
cessful, it would be expected that over 
time, the mental age of the children 
would increase relating to the chron-
ological age The optimum situation 
would be that mental age would 
increase at the same pace as chrono-
logical age or, with successful treat-
ment or remediation, at an even better 
pace than this. 
To examine the progress of the 
children, the number of calendar 
months taken by each child to progress 
1 month in mental age was determined. 
For tabulation purposes, these were 
expressed in terms of ratios of 1 
month, 1-2 months, 2-3 months, or 
greater than 3 months of chronological 
age to 1 month mental age. 
Table 6 presents the percentage of 
children in the three groups who fell 
into these various ratios after a period 
of 12 months had elapsed Although 
the numbers of children involved were 
too small for statistical analysis, some 
trend can be seen. For example, a 
greater percentage of the experimental 
group (MCD children receiving phy-
siotherapy) made gams in mental age 
at least equivalent to chronological 
age than did other groups and none 
in the experimental group performed 
at the poorest level. 
Conclusion 
From the data presented here, there 
appears to be some evidence that 
physiotherapy management pro-
grammes for children with MCD and 
associated learning difficulties do con-
tribute to an improvement in educa-
tional progress. It appears that there 
is a wide variability in the nature and 
magnitude of changes occurring over 
time, suggesting the influence of other 
complicating factors in individual chil-
dren. Correlations of progress in spe-
cific neurological tests with education-
al achievements could reveal some of 
the reasons for such variability and 
should be undertaken in the future. 
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It is to be hoped that after such 
comprehensive analyses a clearer pic-
ture will emerge of the effectiveness 
of physiotherapy intervention in 
improving educational progress for 
children with MCD and specific learn-
ing difficulties. 
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